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(57) Abstract: It is intended to provide a composition containing, as the active ingredient, retinoic acid nanoparticles having relieved 
irritation, which can be subcutaneously and intravenously administered, is usable as a sustained release preparation, and has such a 
high skin-permeability as allowing the use thereof as an external preparation such as a drug or a quasi drug as well as a cosmetic to 
be applied to the skin, etc. When dissolved in water, the retinoic acid nanoparticles coated with a polyvalent metal inorganic salt, i.e., 
the active ingredient, are maintained in the form of a transparent solution and, therefore, can be administered as a subcutaneous or 
intravenous injection. Since retinoic acid is coated with a polyvalent metal inorganic salt film, these nanoparticles are characterized 
by showing relieved irritation and thus causing neither inflammation nor canceration at administration site. As the polyvalent metal 
inorganic salt, use is made of calcium carbonate, zinc carbonate or calcium phosphate. 
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ii § b fc v 5P y -f >m i- j st^^tiTttts tuts, 
fin 

Bl^ttlf ^5 >A^T*§ >^©E SIHSS (embryo stem cell : 

b ^ b 75: ifi z> > kf7l'>iti^l:*J^^yJH$ft§ m T £ £ 

tlTOFy^^f'J/IU-- yXfA (DDS) SjSffl Lfc§a8JfoWft$f£ft 
TV>S MxH C. S. Cho, K. Y. Cho, I.K. Park, S. H. Kim, T. Sugawara, M. 
Uchiyama & T. Araike: "Receptor-mediated delivery of all trans-ret inoic acid 
25 to hepatocyte usingpo!y(L-lactic acid) nanopart icles coated wi th galactose- 
carrying polystylene" , J. Control Release.. 2001 Nov. 9:77(1-2), 7-1 S] Q 

^fc, ^m^it^)^~&&mLtcmMmM&mm-£tiT^& imz&. g. g. 

Giordano, M. FD. RefojoSM. H. Arroyo: "Sustained del ivery of ret inoic acid 
from microsphers of biodegradable polymer in PVR" , Invest. Ophthalmol. Vis., 
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1993 Aug. 34(9): 274-2745]. 

■ ^itm±MmtLXi^&Sh^(DmmmmM^nx^^ (Japanese Patent 
Laid-open Publ icat ion No. Hei 09-503499) ^M>ti bT©ftfOfcfe, 

10 I^btl^ [01ill#S2OO 3- 1 7 2 4 9 3; Jti^ KoJ. 52 Mar. 2002, 
Supplement, B&M&J^&M 1 7*E£ffiMMWM; Drug Del ivery System (DDS), 
Vol. 18, No. 3May.:221 (2003) ; 29th Annual Meeting of the Controlled Release 
Society in Collaboration with the Korean Society for Biomaterials ; Final 
Program July 20-25 (2002)] a 

15 ^tiitxv^i/fy-f >&^<d±/w?\^ uj-s-iyM&'Pmvm®. 
m-t^zt^^n^nrcM^^-^Mz, 2m(D&m%L^mnv, tsz\z2m<Dm 

z <DJf% mmmwz \z mm v x v ^ ^ ^ y -T >s^^ © ^ y u^-y-i 
>m<Dmmm&&mmLxmmistc<b(Dxfoz> 0 ~rizt>%. vj-y-i ym^m 
25 m^iz^n^^^zuz^y), -Bmt^^Mz^m^-^, a-t^ss^-f^ 
7,mmzmt)nfc-\£mtT& a ^x\ iM^y^mmm&mmv, -zszizim. 
ikti)Vi'V^mn-tz>zt.\z&v)^ ^ivmm^-i ^-T^mmzti )v^^ ^ 
yry (ca 2+ ) v^y-i >m(D^±j^m±(omM • ttm^<zt 
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5tJl/it5. S&JcKBI^-hU^A^iPbT, »t> (C0 3 2 -) £5 

^e>, tk^©^m»^<, ^ v /ff-'[4^ra±b, ^ii^i^ns. asfc/tx^ 
b^b&#£, ±iE©^5^bT^^^nfc^m^;vv^A^«b^t-rs^ 

..iMIWl/fy^ltySftt, 5- 1 0 0 0 nmgSO^ (it 
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;^>it;tf^^T, ^£(Dmm& 5 ~ 3 0 0 nmsgcg^xM^T-; 

IJIST^ C £ 0 > 5 — 3 0 0 nmgS^SfSttS^ftiM 

10 ^t§tfefc. 

(1) mmtttLT, ^M>l©$tMI^IMIllT«bT 
15 te^TOSr?'^ 5 ~ 3 0 0 n m&ft5#iil*ll«i l/^ / -f >Wti~ 
J ^"etWT £ Z b. ll^'t) ; 

±13 (1) ^fSijftT^fflJ» ; 

20 (3) ^»tfe5#ffitii««iV'f/^f >m^v*&w\ v?-j^y 
0 ~ 1 . 0 ©fgfflftT«rr § £ t D $tJkiIl:#*iIlllo^l 

25 £tt^u ^-cd^&^#^ 5-3 0 0 nmomm&iizmMT&ztiz&yn 

SnfcfeOTfe§±WB (1) (2) fcfa«T£ffiJ» ; 

(4) ^5«W\ ¥*^M^/^5~3 0 0 nm%m-TZ>®im.t))VyVM$MU 

?v-r >ss±yf»T$.^±iB (i), (2) (3) KSBirr sm^ib ; 

(5) ^JJ^j v /^\ ^©^^ 5 ~ 3 0 0 nm£Wt~£l*K» n v IMl/^/-f 
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>m± y tft & § -tt3 ( i ) , ( 2 ) * fc « ( 3 ) icis^-r s ; 

( 6 ) 5-3 0 0 nmW5 U >Wt^l)V^AWSt 

VJ-J-i yl%^ J%L=f~~£$>%^M (lK (2) (3) ^IBaToffl^tJ ; 

ts (l) jWL (6) (cfB^T^Ifi^ti ; 

(8) mm-®, mk\*tv$>z>±M m £fs*rr3»$ti; 

( 9 ) tlT, TOfi^ 5 ~ 3 0 0 n m^tt S Mi* ^ A * 

(10) ti^tbT, ¥*3& : ?&#*5~3 0 0 nm^tn»J^>^A 

(11) 3pi^|i^#^5~ 3 0 0 nm*f T5Kfi6A^>^ AftSl/f y >K 

(12) WS&^tbT, ¥Wi^5~3 0 0 nm?:tt5Ml«Il/ 

(13) ffM^tL-T, TOS^g^ 5-3 0 0 nmStt^KWISi' 

(14) sp^tfit-^gdt 5 ~ 3 0 0 n mSft S KMMf&IM -f >Bt^- / & 

(15) m$)l$tttLT, TOfe^#^5~3 0 0 nmW5'J>S*Jk>^ 

(16) t»tLT, 5-3 0 0 n m§f tS 'J >H*;Vv"5 
(1 7) WiW5~3 0 0 nm^-f t5 U »J!/y^^Il/5 i ;i' >i 
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5 g!l <h b T te>FlRl # T? * o & o 0J #!I&-f 5 #flff & « M£*£M 1/5=- J -f >m 

L^b^^C #{ffi#««M^t«b7c^y|4Ttb7t^<hfccfcD> 

b , * fc 5~300nmi: M ifefeOTSSu^e, &Jff § 

20 ^jfa^^^b, SfcMWI:MII:IoT, ife4 , ilS£Ii*#b#&fiL&£W 

bTV^o 

^CD*^ _h^liBia©ii3tH^T$>§HB - E G F (HB-Epi dermal Growth 
Factor) 0g£*#*±#U ^^TttItW1tt4$n&^b7JV 
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5 i3i^ k»J5© (i) k&ws, tb^Tfe^^yfu^b^v^^y 

^4iH B»M5© (1) fcSsW"^ ^BUOl/^y-f >m-CaC0 3 ^-7li 

10 $§50teu ts»^5© (2) fd*3tts, t/^/<>-i£-caco 3 ^/«\ 

®6 0«, &mMG\Z&tt%>, HB-EGF mRNA^tOttt^bfcS 

(HEife) ?*T$So 
20 Jfirfe (HEM) ?*Tfe§o 
&©&JffSL8l<Z>2fe& (HEM) 

ffi(D&mm.moPk& (HEifi) ^-efes. 

&jfffi$&<»& (HEife) 

fgl 3i(l I»$!7K43tt£, l/f/^ >K-Zn t / S^ »?f!liJ!!#tl© 
jfej#II$S©gfe-& (HEtfe) 
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5 c&^)o 

10 0ift^b&^77T'S§. 

fg 1 9HH B»$l 9 \Z& V} & , l/^ / >m - CaCO 3 ± 7 fi^7«#©^J 

15 Hcffc^V^T, RAttl/?/^>^, R A -CaC0 3 « 1/^7 -i >Wt~ 

CaC0 3 ^-y|i?-^, RA-ZnC0 3 «l/^y-r >m-ZnC0 3 ^-7fe^§, RA-Catt 
>g?-Ca :t"/$Z?£, RA-Zn «k^/-f >i?-Zn ^/fi^JcRTr 

§ o 



20 fgBJ^SlJiT§7cS6(Z)MS©m^ 

f&MkBskM (APL: acute promyelocytic leukemia) fflMltbtilSWtffi 
Jl$tlTl'i§^:h^>X#I/5 : -yi'>^ (all-trans retinoic acid) T$>£ 0 

)vu-)]s&mM-tz>z\t\z£.r), 7mm*Tm)t(D^-t)vmmznz>„ z\<ds. 



WO 2005/037268 PCT/JP2003/013181 

9 

<i*>, rc^xutuvz^y^^y cca 2+ ) t>mm (fsno u ^mj^a-t 

m?Ut*. tfV3r*r>'X.3 L U> (2 0) VJV^^y^y^U—b (Tween 80) 
$Vfy^>ttiti:iJBt§o T Tween 80 O^t^fc:*! 

^©il&fc, 2ffi#)S-f jryifi&ftmzWim tz>z££ur), 

^ir^^ffi^^^^^fP^nT^^^Tc^t, $6iiMi-ft> (C0 3 2 1 
&§^«U>HH;f> (P0 4 2 -) ^It*S2f^t>C!Rf 
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A, Jt<fb#;i/>"^A, yyitts)V~y^^ BVfctDVz/VA, MfcKh MzikM 

^t>tt#BSttittTtt, $JA.k£, #U^->X^k> (2 0) 
10 VJUf^^y ^1/— h (Tween 80), #U^yx^yy (20) y;Hf^> : E 
yyyU-h (Tween20), ^U^v-X^Pyy (2 0) VJUf^^/XrTl' 
— h (Tween 60), *'J^yl7 c V> (2 0) y Jl/tfy >-"E 7 h (Tween 

40), ^U^v'X^-yy (20) y;Wt? ^> h h (Tween 85), ^Ux 

^v-x^yy (8) t^^l/7x^Jl^x-fJK #iJt+yXfI/> (2 0) n 
15 I/7,td — j|/xy x;V43 J: # Ut+yx^k >®<fb t v >-}ft £ & Yfz> zl t #T 

»t;fefTttfe5^ -€-©^^WI'iJS<, 1 0-3 0 0 0 nmfM^Ofe 
20 ^fl (tfi#) WSfeCffeofc, 

v i o u&^Tiww #m«^}« y^y^>mxyfe^fcx3v^T, 

25 ^CD&tia* 5-3 0 0 nmiJt^IfetfifcCty Hilt§Mi5^§o 
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)VzsVJ*'t*> (Ca 2+ ) tommfo, ^i^TJWUiSMljfeS^ii 

u^m^ti^^§Mm^^> (co 3 2 i sfc«u>m-r^-> (po 4 2 -) t\z 

M&tfb&ifc&waiJ >^tJ©M#©tb*fS£, ^wtTi : o~i. ooiaisrt 

DifIilt©ittWSl^j)OX., -?-C0TOfe^l^ 5~3 0 0 nmOtgfflrt 

T)v%v ^iMiftfj & s v> fc* u >mwfa % 2 ttiiA n ^ >-m#j * & mm 

iMisfcsu >mitmt<Dmm(Ditm^^ ^wt^i : o~i. o^ieii 
^m^n^T^^y^^zmmu^^ztmmhrco tfc^bt, *mm 
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STF\z*mW&. D#«BtcK^*TS. 

pit : u^y-om-caco . -i-y^tDim 

}gfl?U JlODjgffifcO. 5 N - N a O H*»SO 1 0 0 ^ L ^ iP^.fc. ^0<h# 
0pHll 7-7. 5T?&o&. oOtlWtbTlOO/iLttl^ £n 
§ Tween 80 £"g-£f3&@* lOOjiiL Kin*., =fc < JS#bfe 0 

Tb^y-f >^(Z3^-b;i/^^JO$i±?)il<b^J;i9 X-Bn^l/^y-f >f?-caco 3 
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5 ^ - caco 3 ^- y ^ii^ns. 

£fl2$U 0-5 0 nm©^Hftfc!«£tLTV^o 

Sfc, Mb^^^^A^^^m^hU^A^^^tbTl : 0. 3-1. 0© 
10 Mttm^TOfe^Hltt, 3 5 0*5 1 5 0 0 nmf§ffi£>*>£>T&o 

15 Ifdbt, m^^S/^A^ct^^hU^A^^bTl : 0-1. 0 
5- 3 0 0 nm^tSl/^/'f - CaCO 3 ^ / £ Vxm^H&Z. 

Umm 2 : \z±IA >MnZnCQ 3 ±ZM±^i£g 

^/Oll 3. 6mg^9 0 0 fiL©X^y-JK:i§LT, £<£>fel£fc 

0. 5N-NaOH7jc^<7)l 0 0 AtL^SPAfeo :®tt®pHH 7-7. 

25 5T$oL u(DiI§fftbT10 0itLlfU ^n^r Tween 80 %^$SM 
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^tK 1 0 0 ul L £ < S#L^o 

$J 3 0 5 M- WMfa^W.«^^tlPxM#b, $ P, 3 0 1 

l/^y^^l 3. 6mg^9 0 0 /iLOl^;HH:»T, ^OD^fC 
0. 5N-NaOH7jC^C0 1 0 0 ML^P^fc, ^©t^©pHfl 7~7. 
5T$»ofc„ :0««itbTlOOiiL»U ^n^TweenSO 
Mzk 1 0 0 n L \z.MX, «fc < «#bfcc 

©lilt frtt %©T'$)ofco 

UMM 4 : ifl Wiro HM- 1/^7 -f >i^-CaC0 , ^-y fe^© B16 melanoma 

1x3V -f >m^\ B16 melanoma «^^bTii»Pfi'J^J^fe§ Z. £te «k < £0 
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6 nx -o o *stifj tc cfc o wnft-r § y -r >m - caco 3 ^ y m^x 

5 

Bl 6 melanoma mm (2X1 0 4 ) £ 2 4 BtPaligiibfco ^©m, l/^y-f>M 

^^^wBODi/^-y-om-cacOa^-y^^, Jgi-i^^jpbfco ^©m$e>^ 

4 8 R#P^ig#£ffV^ 3 H-f5y> ( 3 H-thymidine) £>Et9&#-S£ffi!l^b, 
Bl 6 me 1 anoma D N A-^j^fg % I£4fc b fc e 

10 (IS*) 

15 bfdbl, >i££^/l^bbfc;£%ej3<7)l/^y-f >m-CaC0 3 ^ 

7 fe^tt, Bl 6 melanoma IE^t^bT@56T^mW{CiMffl^J^^^^St"^ *> 
(DXfo&ZtmmVtCo 

WgkM 5 : in vivo Mm- ? y bjz^IM&Ll^t^MSM^M 
20 (i) &T&#©j§£r 
(yjfe) 

Wistar^yb (7«/£f'!4) U 5>y h h U A ( 3 H) 

^;i/©i/^y-r >$&«fctfh ( 3 h) ^^;v©i/^y-f >^©5-fe;v 
^ e. # ^ y -f >^ - caco 3 ^- y ^ £ b 0 ^(Dmm m z: t \z « & fi 

h u ^A&^Ufc-c i : i. o©tb^T»T^>c:t^J;D#fci/^y-f 

CaC0 3 ^y|i^F (TOIu^I : 1 5 0 nm) £{£fflbfc 0 
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f 2 g fc> l/^y-T >^-CaC0 3 ^-y|i^ (WIaHHS : 1 5 0nm) 

£-£Jfc$EbT^bfco 

h ^ © isn^ 5 fe^j s «fc 5 wjti s / b& J ■< y 

(2) («) 

^<jzX (ddY 5jI#/»4) £&fflU Y^X^fl^t^'J^yCT 
^bt, ±IBT#feh'J^^A ( 3 H) 7^©W9V^>S^3«ktf 

a ( 3 h) >^cD^-fe;v^e>#fei/^/'i' >^-caco 3 ±y^^ 
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(a) V^J-i >^-CaC0 3 ±/f» ( : #U 2 0 n m) „ 

(b) WV-T >m-ZnC0 3 ^-y|i^ (W&^tS : *5J2 0 nm) 0 

i5Blfc, -€-©l§^S*b7Co k^-y-f >m-CaC0 3 ^7$i^ [RA-CaC0 3 ] (& 
^m-.m2 0 nm) :&J;U^.l/?V^>St-ZnC0 3 ^/*» [RA-ZnC0 3 ] (fe^S : 
g2 0nm) >SiHil^UTMif ±/**r?ft;L- W 

$tmm 6 : in vivo$m HB-EGF mRNAjM C^frX) 

x-^x (ddY smm/mm <d^\z, u^y-om^u^vymmm 

M (U^y-OWtLTQ. 1%) 103Omg/M$U iHtl4l3Flr] 
^jKD^^ff^fco 5 0@ICSWU, RNA^ttffiU real-time PCR 
ifctCfcO, HB-EGF mRNA^bfc. 

|1IB#^ House-keeping gene tlTGAPDH (U >^^U -fe^T^fc 
FI^7K^#^ : glyceraldehyde-3-phosphate dehydrogenase) mRNAfe^ 

(a) l/^y^>m-CaC0 3 ^-y*i7- (TOSffl! : *9 2 0 nm) 0 

(b) VJ-J-i >K-ZnC0 3 ^"/^ (TOims : '$2 0 nm) 0 

(c) wv-owsu 
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(Di±^mMvxnrcu^- y -i >m-caco 3 i- / ^ (^m^m : mz o nm) 

te&TSV?-;^ >m-ZnC0 3 ^yfe J f- : $J2 0 nm) tt, l^yM 

0 t),fttHB- E G F mRNA§I4lTU§r t^S^^tlSo 
HB-EGF mRNAH Jt£dfflJJ§<Z>if JgH^Tfe £ £ £ £ t) , £<Z>^£»£ 

^•yx (ddy ^ 5jl#/H'I4) U V^X A* U # > l:T 

(a) >m-CaC0 3 -^yfe^ (TOSmi :I520 nm) 0 

(b) >m-ZnC0 3 (TOfi^tl :D20 nm) 0 

|52 0nm)„ 
(e) l/9V^>m«U 
(Mm) 
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mm \zm±vx\^z>zt -Amm s „ 

5-feJ^®S*;W^AT?«5lbfc^5 i y-r>BI-Ca ^/Jgtf 1 [RA-Ca] 33<fctf 

f^TfeSL-fc^^-y-om-zn ^-yfi^ [RA-zn] t>, v?- j <i ymm&izstm 

femmMvHEm&B^tD^m&w, 8 h-h 1 3 m\z^vrc a 
15 n^mmmz^w, m 1 3 m^v^;^ >m-zn 
(Dm^wm^te fecoTcbs z. t a/mm £ n § 0 

25 ihji& • mnmmm^zM^nx^^z\ffymmt^>o z\oz\t\t, ^mmou^- 
j-i >m-caco 3 ^y^%&$.® J 3-~$~z>z-tx\ ^fcfax\zmm&mmxm$L 
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^jvTs^^t, (i 8ii^/ltt) ©>-y^<fSs&e.ti§f^^> ^fSB^o 
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